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ABSTRACT 
Traction control is designed to prevent loss of traction of the driven road wheels, and therefore 
maintain the control of the vehicle when excessive throttle is applied by the driver. An advanced 
traction control system can help to limit wheel rotation and enhance vehicle stability. Excessive rotation 
of the driving wheel occurs when the vehicle starts and accelerates particularly on a slippery road, on 
the hillside, or at turns. In this case, the incorrect reaction of the driver will lead to instability of the 
vehicle. Traction control system (TCS) can solve these problems and keep the vehicle in the physical 
range. Unfortunately, the traction control system is costlier and available only on expensive 
vehicles. Hence, we introduce a low-cost and efficient traction control system. The new product 
that we introduce will help to maintain good traction on slippery roads for low budget-load 
carrying vehicles. In our system we are implementing combination of mechanical and electronic 
system. The product can be marketed for the low budget-load carrying vehicles with rear wheel 
drive. 
Keywords: Traction control system, Electronic stability control. 
1. INTRODUCTION 
Traction control is an on board system designed to prevent a car’s tyres from slipping during 
acceleration. Traction control is most likely to come into play when the driver of a car is trying to 
accelerate on a road where the surface has little grip to offer, likely because of the weather 
conditions, especially if there’s rain, ice or snow involved. It sense the rotational speed of each 
wheel to determine if any of the wheels receiving power are behaving in a way that suggests it 
does not have enough grip to match the power being delivered without slipping. Modern vehicles 
feature electronic traction control, which relied on the use of sensors embedded into the Anti-lock 
Braking system (ABS). These wheel speed sensors monitor the speed of the wheels and determine 
if one or more have lost the grip therefore maintain the control of the vehicle when excessive 
throttle is applied by the driver [1]. If the sensors recognize that one wheel is turning faster than 
any of the others, it momentarily reduces power to that wheel. Traction control therefore gives a 
driver better control of their car and makes it much less likely for a driver to over steer while 
negotiating a corner or lose the back end while building up speed or stuck in a muddy condition. 
Traction control is designed to prevent loss of traction of the driven road wheels, and a 
Traction Control System, also known as Anti-Slip Regulation, is typically a secondary function of 
the car’s Electronic Stability Control (ESC). Traction control system is a mandatory technology, 
as important as ABS. Unfortunately; the traction control system is costlier and available only on 
higher end vehicles. Hence, we introduce a low-cost and efficient traction control system. The 
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new product that we introduce will help to maintain good traction on slippery roads for low 
budget-load carrying vehicles. In our system we are implementing combination of mechanical and 
electronic system [2]. 
2. PROBLEM DESCRIPTION 
The idea behind the need for a traction control system is the loss of road grip that compromises 
steering control and stability of vehicles because of the difference in traction of the drive wheels. 
Difference in slip may occur due to turning of a vehicle or varying road conditions for different 
wheels. When a car turns, its outer and inner wheels rotate at different speeds; this is 
conventionally controlled by using a differential [3]. A further enhancement of the differential is 
to employ an active differential that can vary the amount of power being delivered to outer and 
inner wheels as needed.  For example, if outward slip is sensed while turning, the active 
differential may deliver more power to the outer wheel in order to minimize the yaw (essentially 
the degree to which the front and rear wheels of a car are out of line.) Active differential, in turn, is 
controlled by an assembly of electromechanical sensors collaborating with a traction control unit. 
Traction control systems optimize grip and stability of the car on the road during acceleration by 
measuring wheel rotation. It stops wheel spin by reducing engine power or temporarily applying 
the brakes to that wheel, allowing the car to accelerate smoothly, even on slippery surfaces. 
Limited slip differentials also help to provide an even distribution of traction forces when the car 
is on a slippery surface [4]. 
Unfortunately, all vehicles with traction control system are expensive, which are not 
affordable for all the people. All the load carrying vehicles like Tata ACE, 407, Safari, Xenon, 
Mahindra Jetta, Supra maxi truck, Jeeto x7 etc, are not having a TCS within them. Considering 
road conditions like slippery road, pit roads, urban areas with gutter roads on which these vehicles 
are moving, TCS are more needed in these vehicles rather than any other vehicles. Since the TCS 
module is much costlier to implement, the manufactures are forced to remove the TCS module 
from the vehicles in order to maintain the price hike. It’s quite often to see vehicles stuck in 
slippery roads or the pits, and the driver make use of man force in order to overcome the situation, 
which delays time and even causes damages to vehicles and the pedestrians by losing the steering 
control or by damaging the body part due to excess man force. All this will even affect the overall 
confidence of the driver. 
Traction Control System (TCS) is considered as one of the important aspect of vehicles 
stability control. TCS comes into play when excess throttle is applied by the driver and proper 
traction is not maintained by the wheels with the road. The basic idea behind the need for a 
traction control system is the loss of road grip that compromises steering control and stability of 
vehicles. Traction control system is used to prevent wheel spin and loss of traction. These system 
helps to prevent the tires from losing traction during sudden acceleration on slick surfaces. 
3. DEVELOPMENT OF THE PROPOSED TCS SYSTEM 
The present study consists of the fabrication and testing of the newly designed TCS. The 
newly designed TCS is implemented on a real wheel drive vehicle. TCS is developed with the 
help of a micro controller and speed sensors. An experimental setup is developed to test the TCS 
in a lab environment. There are two conditions which the microcontroller has to check before 
actuating the traction control system. The conditions are taken by checking the rotational speed of 
both the wheels and the steering axle rotation for better accuracy and efficient traction control 
system. 
Firstly, checking the rpm of both the driven wheel only. Here the rpm of both the wheel are 
checked and identify the difference. If the rpm of any one of the wheel is zero, the microcontroller 
can judge the situation as wheel is stuck in other words, one wheel is stuck in slippery condition 
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while other is gripped in good road condition [6]. Now the microcontroller actuates the brake 
system of the slipping wheel and diverts the power to the griped wheel and thus maintains the 
traction again and cycle is repeated until the slippery road condition is eliminated. 
Secondly, here along with the rpm of each wheel the microcontroller also checks the angle of 
rotation of the steering axle. This is done when the rpm of none of the wheel is zero. This is the 
situation when both the wheel is slipping and is having different rpm but not zero. The steering 
axle rotation is measured in order to ensure that the vehicle is not taking a curve. As the 
microcontroller identifies the vehicle is not taking a curve and the wheel’s rpm are different, i.e. 
the entire vehicle is moving through a slippery road condition [7]. Now microcontroller actuate 
the traction control system by applying brake to both the wheel for a fraction of second one after 
the other. Until the road condition changes and hence maintain the traction again. 
4. FABRICATION 
Fabrication is essentially the manipulation of raw materials i.e. metals like steel to make 
structures, machines, etc. It is basically the process by which metal structures are made by cutting, 
welding, machining, bending and assembling. In fact, fabrication is an integral part of the 
manufacturing process. It therefore includes a correspondingly wide range of skills, processes, and 
tools. 
Mild steel angle type has been chosen for the construction of the frame, as the angle type frame 
is stronger due to its L design. Steel angle is basically manufactured by hot-rolled carbon steel or 
high strength low alloy steel. It has L-cross shaped section with two legs - equal or unequal and 
the angle would be 90 degree (Figure 1). 
  
Fig. 1 Fabricated frame Fig. 2 Differential assembly 
Differential unit with a drum brake enabled is used for the demonstration purpose. Further 
modification has been done within the back plate in order to make the sensor attachment clear with 
in them. The function of back plate is to hold the braking system together, so it can work 
properly. With drum brake systems, each wheel has two curved brake shoes mounted on the 
stationary backing plate. The brake shoes are shaped like the letter C with friction material on the 
outside curve. They're attached to either side of the brake plate. This assembly is, in turn, mounted 
inside a cast-iron drum that rotates along with the wheel. Springs hold the brake shoes in place so 
they don't contact the drum when the brakes aren't active. When the driver pushes down on the 
brake pedal, this places pressure on the hydraulic fluid in the brake lines. At the top of the backing 
plate is a wheel cylinder containing two pistons, one at either end [8]. The pressure from the brake 
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fluid enters the wheel cylinder and forces the spring-loaded pistons to move outward from the 
wheel cylinder, pushing the brake shoes against the inside of the brake drum (Figure 2).  
 
5. ELECTRONIC CONTROL UNIT 
Electronic control unit (ECU) is the brain of traction control system. ECU mainly consist of a 
microcontroller which senses and control the entire working of the traction control system. See 
Figure 3. The electronic control unit of the system is an Arduino UNO. Arduino Uno is a 
microcontroller board based on the ATmega328P. It has 14 digital input/output pins (of 
which 6 can be used  as  PWM  outputs),  6 along inputs, a 16 MHz quartz crystal, a USB 
connection, a power jack, an ICSP header and a reset button. It contains everything needed 
to support the microcontroller; simply connect it to a computer with a USB cable or power 
it with a AC-to-DC adapter or battery to get started [8, 9]. The UNO is the most used and 
documented board of the whole Arduino family. Programme required for working of the 
traction control system is burned into the Arduino UNO. 
The entire hardware system is assembled in order to obtain the completed vehicles differential 
structure suitable for the traction control system. The differential unit is kept over the frame and 
locked with the help of a clamp, so that the vibration caused while the working can be prevented. 
The vibration is caused due to the rotation of the axle. The brake cable is connected to the pulley 
arrangement by the nut and bolt, so that little alteration in the entire length can be made. The brake 
sleeve is attached to the frame by metal wire so that we can make sure that the working of the 
brake is not disturbed. See Figure 4. The rope brake arrangement system is also attached to one of 
the wheel to create the slippery road condition artificially. 
 
 
Fig. 3 Micro-controller Fig. 4 Final assembly 
6. CONCLUSION 
Traction control is most effective when accelerating a vehicle from a stopped or slowed 
position, or when trying to accelerate up on a slippery road. This feature provides a lot of benefits 
to drivers, from making driving smoother to helping them stay in control of the car on slippery 
roads or during rainy weather. This system deals with controlling the traction of the drive wheels 
of the vehicle. The main purpose of employing this system is to control wheel slip occurring 
during acceleration on slippery roads. 
Through our system we are aiming to implement traction control system in a rear wheel drive 
drum-break enabled load carrying vehicle, usually seeing in rural area. Traction control has 
traditionally been a safety feature in high-performance cars, which would otherwise need very 
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sensitive throttle input to keep them from spinning the driven wheels when accelerating, 
especially in wet, icy or snowy conditions. In recent years, traction control systems have become 
widely available in performance vehicles. We are focusing on load carrying vehicles because, 
those vehicles are in mainly need of traction control system since these vehicles are about to face 
more difficult road condition than much costlier vehicles with traction control system. The 
product can be implemented in those low budget vehicles without any modification in vehicles. 
Traction control system can bring overall improvement in the braking system of the car. Thus 
traction control systems are helpful in avoiding accidents over low-traction road surfaces or during 
slippage of the wheels while sudden acceleration is given by the driver. Hence proper safety can 
be maintained in vehicles. 
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